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INTRODUCTION 


During the summer of 1928 the writer: made an: extended field study of 
the @iseasesof pees (Pisum sativum L.) in canning and seed-producing States 
for the Bureau of Plant Industry, United States Department of Agriculture. A 
detailed report of this survey has been prepared, and copics have been deposit- 
ed in the following places where they may be examined by persons particularly 
interested: Department of Plant Pathology, University of Wisconsin, Madison, 
Wisconsin; Office of Horticultural Crops and Diseases (Vegetable Diseases), 
Bureau of Plant Industry, Room 234, West Wing, Washington, D. C. In this sum- 
mary, the attempt is made to present those findings which will be of most int- 
erest to canners, scedsmen, ond plans pathologists gonerally. 


This survey skated the examine tion of peas for disease in cach of the 
following 15 States: Marrland, Dolawarc, New Jersey, New York, Pennsylvania, 
Ohio, Indiana, Michigan, Illinois, Tisconsin, Minnesota, Utah, Idcho, Wyoming, 
and Montana. In three of these - Delaware, New York, ond Wyoming - not cnough 
ficlds were examined to be representative. Obviously it was impossible to make 
an cxhaustive survey in cach of the States entered, but it is belicved, never- 
theless, that a fairly reliable picture has been obtained of the pea-discase 
problems in the 12 othcr States listed. 


Observations were made in a total.of 330 fields. In all, 18 distinct 
diseases vere recognized, many of them minor, but several of them very im- 
portant factors in pea production. Fourteen was the greatest number of diseascs 
seen in any. one State. . 
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significant riclas in cach fey visited, fields, frequently of 
knovm history, that wore discased or shoved some abnormal condi tion , and ficlds 
that appeared clean. Because of ‘the solec tion that was thins exercised, 


State during 1926 ond “is tho “only so In spite 


of this it wes relativcly minor in importance this yoor and probably is gencrally§: 


of much lcss reletive importance amonz diseases of the pes than the corresponding 
bacteriel diseases cre among the bcan diseases, Sixty-one ficlds, or 18.5 per 
cent of oll.ficlds examined by the writer in 1928, wore infested, but only a 

few of these contcinod more then traces. Some few ficlds, chiefly in Idcho cnd 
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During the progress of this study tho the very best of 
cooperation from State agricultural workers ‘crn of the com- pea 
and 
Its 
soi. 
irr: 
whic 
cnt States, can not be taken as directly representative of the creas surveyed. som 

In the body of this report, the findings of the survey arc discusscd 

under the heading of .the discase, cnd the diseuses arc arranged in order of the 
taxonomic position of the ccusal cgent. This results in the intermingling of and 
major ond minor disesses. In, the Discussion and Summcry there is a brief capit-§ oq}: 
ulstion based upon gcogrephic units, _ Thi: 
as 1 
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Montana but not exclusively: there} TFC . demegda to the extent of 1 to 5 per 

cont of ths yield. In such ficlds thero vcs usuclly some compliceting fector 

or group of factors, such as hail injury. The moximum severity observed vas in 
one ficld in Illinois “heré AldsKa ‘poas wero ‘wholly ruined and Perfection 
peas were severely injured. 


Since this disosse is kno™n to be secdborne, its frequent occurrence in 

the sced-producing sre~s of Idnho snd Montane is of peculiar interest. At the 
present moment, horever.,-the -rathor.minor.importcnce of.this, disease in pec-ccnning 
arecs makes the seed infection. problom appecr rather minor too, The relction of 
factors other then sced infection to sovere outbreoks of bactorialblight needs 

to be- determined, for: it no appears probéble that such’ ‘faivering factors cre es- 
sential to < severe outbreak even. in eddition. to ‘on. origincl source of inoculum 
such as the sced- mey: ‘provide.. 


During this survey, none of the stem-blight dishes of the disexse described 
by Sackett cnd later obsérved by ‘the writer’ ond-others in'Visconsin and clsevhere 
been: seen. Che rectcristically,, this year, the infection was in the form. of 

& leaf cnd pod..spot nd, vhen it. vas not? limited strictly to the lover 
jenvee of plants which cppearcd to have come from: infected seed, its spread to 
other plants appecred: to have occurred rather late, ot time vhen the infected 
plents werc not easily’ ‘to’ a’ The one: notable exception to 
this generalization vas a ficld in Illinois. which appeered as if it had been 
svept by “rind-blowm inoculum.znd in which, the upper and exposed plant parts more 
than the protected perts were almost completely covered vith numerous small 
blight lesions. 


 .ROOTROT (Aphehomyces euteiches). This disorse, commonly knovm simply as 
pen rootrot, is perhaps the most ‘idely knovm disease of peas in this country, 
and hes been for sévertl' years the ‘most: destructive: States. 
Its most serious’ development comes in those old intensive pea dreas where hcevy 
soil, poor dreinage, rel: :tively high precipitation, excessive application of 
irrigation “tater, or combinations of these provide ‘thé ¢onditions of too wet soil 
which. favor its dovolopment. Rootrot is notebty a disexse which becomes trouble- 
some whore pecs ‘Are gro™m end: hence: it rarely. importence in 
new pea-growing districts. 


.Rootrot, distinguished here, is soft rot of the of the root 

of. the. base of the stem to ‘little :bove the ground line, and chsractoristi- 

cally it affocts the entire root-systom within-a-few days. after infection occurs. 
This is in sherp’ contrast with the other root decry diseases spoken of here chief- 
ly as footrot diseases, jn that they aro fcirly locelized in their attack, infect- 
ing the plant chiefly st and near the union of the taproot ‘with the stem; in other 
words, in the region of tho old seed. Rootrot frequently oecurs in association 
with other disedbes, ‘including footrot,; Rhizoctonia injury, and Fusarium wilt, 
8 will be discussed under these headings.’ Observations on this disexse made by 
several ~orkers up. to.tho present timo hava indicated that, in generel, it is the 


most ; and important factor in the phenomenon soil. 
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Rootrot vas found more’ videspread and abundant in 1928 than eny otter ras 
disease, occurring in almost as riany fields as any other tvo diseases togeter, exar 
In all, 134 fields vere found infested, or 40.6 per cent of all ficlds exesited; 
and in 50 per cent of the diseased ficlds over half the area was infested. ith 
the exception of Vyoming, where only three fields were examined, rootrot was soong Rotk 
in every State visited... crea 

Utah 

In the area comprising New Jersey, Delaware, and the Eastern Shore of 
Maryland, rootrot iti fei fields, occurrime more frecuently than 
any other disease and-often in very heavy ‘infestation. -In spite of this, however ‘the 
losses gencrally were, relatively mild... In.Maryland, rootrot and Mycospheerclla vari 
blight frecuently oceurred together , and of the two the latter was the more im- croP 
portant this year, as, in the opinion of A. D. Radebaugh; it has been for soveralg Ogde 
years. Ina few ficiés: ‘rootrot: took losses -of 50 -per cent: of the crop, but at sinc 
the other extreme some infested fields were ‘scarcely damaged at all. In Debvarc,§ amou 
the only two fields examined were heavily infested vith rootrot, but the injury thou 
was slicht. In. Nev ‘Jorsey, rootrot ‘as abundant and, in some instances, severe; : 
but the. ~ork of C. M. Haenseler is shoving that with proper culture and fertili- 
zation ‘the loss¢s: are-‘not:'so the crop unprofitable. tere 

have 

The situation in western Meryland ‘and southern Pennsylvania vas distinctlg show 
different. Rootrot Was present in several fic slds; causing losses which amounted § amou 
to as much as 20 per. cent of some crops, but in such fields the Fusarium vilt was over 
almost always much more:destructive ,’ making-reotrot relatively minor in local im-§ unli 
portance. Serious pea failures hore in tes years. appear to have been the re- § were 
sult of rather ‘than rootrot.. .. ,, end 

prac 

In New York, vhere observations were limited: to two plantings, both vere § here 
infested. A commercial: ficld eat Geneve was almost -complotely destroyed by this ; 
disease, and a garden planting at Yonkers was 

In the : ‘eroas Visited in southern Ohio, “Indiana, and central and end 
northern Illinois, rootrot “as found widely distributed: and gometimos important of t 
in association vith other-diseases,: noteabiy Fusarium vilt.;- Important losses from§ incl 
rootrot were limitcd to ficlds that had been replanted many times with peas and the 
chicfly to fiolds, thet wore cxcessively wet - _too wet for the best grorth of peas obse 
anyway. of i 

is-n 

Rootrot. Was the. one, important. seen in Michigan this year, and it § veys 
was apparently not a very serious factor. Root dro-ming in excessively wet soil ly, 
led to serious loss¢s in the ebsence of rootrot. is t 

In Jisconsin, usitions were not. from those observed du 
ing recent years, excent - that _rootrot, was distinctly tess severe in north-central§ dist 
Wisconsin under the influence of a scason. somevhat drier: than usual during the cal 
critical period. In the limited aroa of south-central "i. sconsin that was examine@ supe 
this year, rootrot was “Seon: repeatedly but seidem- ‘im very: severe development, ampl 
Wilt was here more important by far than this disease. In. the extreme castorn irri 
part of the State, excessive rainfall combined with naturally wet soil types to indi 
make the injury rootrot most extreme. tinu 

In Minnesota; rootrot vas scen ‘five of ‘elie’ ‘ten fields cxamined, but inf it a 
the State os a whole. it vas of practically negligible importance, for the ‘survey prot 


included the fields’ ‘ond localities most likely to be infested. The one field tha 
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vas thorcuighly infested had sufforod only moderate injury up to the time it was 
examined. 


In the past,rootrot has been regarded as of minor importance ir. the 
Rotky Mountain States generally. This present'survey indicates both greatly in- 
creased prevalence and greater than observed, in 
Utah and Montana. 


In Utah in 1928, rootrot was ebundentt than recorded: by 


‘the writer for’ 1927, infesting: many fields thoroughly and. ceusing injury. which 


varied from that Tog slight as to be negligible up to’ the utter destruction of the 
crop; losses of 20 to 40 per cent ‘were fréouent ‘in these fields. In the Weber’ and 
Ogden valleys, every field examined was infested. This marks a pronounced increase 
since 1921 and 19243, when Fred R. Jones found the rootrot: parasite here in small- 
amounts only. The Cache Valley still appears entirely free from this disoase ,: 
though there is: no. reason to think it walt tong" remain 


In Idaho, rootrot was in-very few fields. ‘Although it’ is. scat+ 
tered sparinzly. over practicelly the entire upper Snake Rivér Valley wherever pees 
have been grovm many years, only very few fields are infested and no locality 
shows any’ threat of. scvere infestations.: In only a single fiéld did tho loss 
amount to 25 per cent of the crop, and this was-a field that had bcen notoriously 
overcropped with peas. As in Uteh,-rootrot' has been know hcre since 1921, but 
unlike in that State there has been no notable increase. This ycar only 19 fields 
were seen to contain even a trace, and visible injury was limited to vot ficlds : 
and wet parts of fiolds, which are: not’ common in this part of Idaho. Cropping 
practices wiich would be suicidal in other of the ‘country are ofton 
here without from rootrot. 


Montana a sot of tions more Like those ‘doseribod for tah: 
Of* the 57 ficlds examined in this State, 40 ficlds or 52.7: per ecnt vcore infested, 
and of these infestcd ficlds, 80 ver cent vere discascd throuzhout =t loast half 
of their areca. These discesed ficlds vere scattcred throuch ‘all thé districts 
included in this survoy, including the Gallatin Valloy, the Puradise Valley, and 
the districts sround Red Lodse ind Bridger. In 2ach of thése arois, fislds were 
observed in ‘hich the crop vas clmost “holly destroyed, and, vhile the severity 
of injury as hishly vericd -from field to field, it was clour taat this disccso 
is-notably reducing the avera7c yield per acro‘in this State. Since esrlicr.sur- 
veys in Montana in 1921 «und 1923, the amount of this discasc has incroased great- 
ly, until now it aopears that cropping practices must be revised if pea ‘culture © 
is to. continue without the handicap of an annual toll levied by PUOTROV, 


Considering as a uhit the entire areca covered by the survey, rootrot was: 
distinctly the most destructive disease affecting the pea crop in 1928. Its lo- 
cal importance frequently escapes the ettontion of pea grovors and oven ficld 
supervisors of canning and socd companies, In the irrigatod districts, for ex- 
ample, it is tho common thing to attribute tho injury done by rootrot to oxcessive 
irrigation or to the crovding of weeds. Evidence gathered durinz this survoy 
indicates that the rootrot funrus is still spreading and suggests thet it mey con- 
tinue to spread until those arcas in “hich onvironmontal conditions and cropping’ 
practices favor its development become thoroughly infested. On the other hand, 
it appears that certain sreas, such as parts of south-central “isconsin, re now 
pretty thoroughly infested but still aro not subject to sev.ro losses from root- 
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rot except in very wet years. There is pressing need for an analysis of the 
fectors which lead to the notable variations in severity of injury from rootrot 
even in the presence of thorough decortication of the roots, with the hope that 
some means may be devised for the avoidance of the more severe types of injury. 


DOWNY MILDEW (Peronospora viciae). This is one of the most widespread 
and least important diseases of the pea. During 1928 it was seen in all States 
surveyed except Indiana, Illinois, and Wyoming; and in 22.1 per cent of all field 
examined. In nearly all of these fields .it occurred in mere traces, and the maxi 
mum injury noted was only 2 per cent. In most of the infested fields this diseas 
occurred only in the form of rectangular conidial patches on the leaf laminae, . 
varied by the occasional occurrence .of yellowish-white, porcelaneous, slightly . 
swollen areas on leaves, stems, snd pods, where the oospores of the fungus are 
developed, A further variation is the development of an apparently systemic in-. 
fection, but this was seen less frequently this year than formerly in Utah and 
Wisconsin. One of the most interesting consequences of this disease is the fa- 
cility with which other organisms enter downy mildew: patches as secondary para- 
sites, leading to early necrosis of the infected tissue, which ordinarily does . 
not follow the invasion of Peronospora alone. The secondary invaders observed , 
during the survey are: Ascochyta pisi, A. pinodella, Bacterium pisi sp., and 
Cladosporium sp. For the present, at least, there is no reason why this mildew 
should be of concern to either seedsman or canner, 


- BLACK ROT (Thieélavia basicolaf. A few plants affected with a black 
rootrot collected in a field et Rexburg, Idaho, proved upon microscopic examina- 
tion, to bear chlamydospores of Thielavia in great numbers upon the. blackened 
surfaces. Although the writer examined many other root collections. from this 
same locality, no other spores.of this fungus were encountered. This fungus has 
been reported on peas several times without adequate evidence: that it is ever 
aggressively pathogenic, but this is the first time the writer has observed it, 


POWDERY MILDEW (Erysiphe polygoni).: This disease was observed in traces 
only in a total of five fields in Maryland, Illinois, and Minnesota. Its. known 


range is much wider than this. 


MYCOSPHAER™I.LA BLIGHT (Mycosphaerella pinodes). During these present 
studies this blight, which formerly was confused with the disease caused by Asco- 
chyta pisi, was found in 8 of the 15 States visited, as listed in the general ~ 
tabulation of survey findings, Table 1. These States do not represent the total 
known range of the fungus in this country. As with other secdborne diseases, this 
blight is probably very widespread, but in recent years generally it has not been 
conspicuously important except in a few localities. L. K.. Jones reported severe 
outbreaks in New York State in 1926, unequalled there since that year. 


In 1928. the only destructive local outbrecks were found in castern Marylané 
and vicinity. Here it was the most destructive disease present, causing losses 
estimated to be as great as 35 per cent in some fields, In tho opinion of A. D. 
radebaugh this has been the most important discase factor in this cerca for severs 
years. In other parts of the country Mycosphaerella blight was both rere and mi 
The only other noteworthy occurrence was in Montana, where it was not expec ted — 
at all and where three fields were lightly infested. ; 


Although the seedborne nature of this discase has been clearly established 
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and was supported by additional observations during this survey, still it is ob- 


wos vious that the planting of infected seéd was not the most important immediate 3 
ry factor this year inducing the destructive development of this blight. ‘The seed i 
used in the badly blithted fields of eastern Maryland and vicinity camé almost Bh 
a exclusively from Ideho and Montana, where this disease is very rare. On the other x 
meh hand, the severe ouitbreeks occurred elmost exclusively where vees had been grown 
rield reveatedly on the same field or on adjoininz fields. It seems clear thet the neg- 
aie lect of érop rotation and reasonsble farm sanitation are more important in the de- 
poe velovmment of severe outbreaks of this disease than the simple use of infested seed. 
Infested seed nny introduce the funsus, but faulty. cropping pr:.ctices coupled ‘with 
dak favora>die weather “ill sive it an ‘oppor tuni ty to increase to the point of becom- 
ing destructive. 
BLACK-LEAF (Fusicladium pisicola).. Bleck-leaf was observed in traces ° 
Rac only in a total of ll fyelds in Utah, Idaho, and Montana. ‘This is the first time 
it has becn found in Montana. Areas in Idaho. ond Uteh where it has been seen in 
“a past years. were practically or completely free from it. 
ad... ANTHRACNOSE (Collctotrichum pisi). was found only within 
formerly Penge in Wisconsin, and was not seen to cause any 
njury. 
ASCOCRYTA- AND POD SPOT (Ascochyta pisi). - This disedse, until recent- 
ly confused with the Myeosphacrelle blight, was of very minor importance in the 5 
pa arca surveyed: durin? 1928. It was scen in only 14 fields, and was abundant in only ee 
: two fields of a sccd-trade variety in the Paradise Valley of Montana. In several z 
; ficolds this discase occurred chiefly or exclusively in association with downy mil- ae 
has 
ASCOCHYTA PINODELLA BLIGHT (Ascochyts pinodella)., This blight is closely 
se similar to that caused by Mycospheerella pinodes but is less destructive; in fact, a 
i it appears to be almost negligible. It was seen during 1928 in only six States, 
a although formerly observed also in Utah by the writer. «Apparently the parasite is 
not an aggressive invader of the healthy pea foliage, for in several fields the 
only points of infection scomod to be within downy mildew patches from which the 
blight lesion then cxtended into healthy tissue. The chicf interest in this dis- 
aah’ casc lics in the fect thet the parasitic fungus is one of the most widespread caus- 
——§ cs of footrot, and thet the pod infection sometimes associated with this blight | 
tal is a factor in the seedborne aspect of the footrot diseese. 
naa LEAF-BLOTCH (Scptoria pisi). Lerf-blotch vas relatively. minor in most of 
rore the States surveyed in 1926, but developed so abundsntly in Montana that in the © 
country es a wholo it vas the third most froeucntly observed discese of acrial | 
perts, Qf tho 51 ficlds which vere seoa to contain this disoasc, over half were in 
landy “Montana, where 47.4 ver cont of all cxomined fields were infestod. In tio country 
ses &s a whole, ‘both dorny milder and bactcrial blight wore seon in more fields, but 
|p, § neither was cs importent as this blotch. . Throughout. most of its range only traces 
svera Of Dlotch were found; in Wisconsin, however, several fields wero damaged very badly, 
{ milg ond in Montena imvortayit injury was seen in many fields, The ectuat injury could 
el not be estimated because in every case of severe leaf-blotch other discases, such 
' “ 9 as rootrot and wilt, occurred with it in destructive infestation, but the condi- 
tion of almost complste defoliation. before the seed crop yas mature was observed 
repeatedly. Whether this disease is favored by a weaken/condition of the plant or 


whether its frecuont occurrence with other diseases results simply from thc fact 
that all are more frocuent whore peas have been grown too intensively remains to 


be determined. 


FUSARIUM “TILT (Fusarium var. Fusarium wilt, a disease 
that has been under observation only since 1924, when it was first differentiated 
from the pee failure complex in Wisconsin, is now, next to rootrot, the most de- 
structive disease of pees in. this country and, from the standpoint of its potent- 
ial importance to the pea industry, it is at leest ecual to rootrot. Previous to 
this survey wilt h:.d been reported only from “Yisconsin, lMiichigan, and Indiana, 

- but now it is known to occur in nine States, including,in addition to the three 

mentioned, Marylanc, Pennsylvania, Ohio, Illinois, Idaho, and Montana. Unconfirm 

reports suggest that it occurs also in California. 


Sixty-seven fields, or 20.4 per cent of all fields examined, contained 
wilt. Two diseases were found more frequently: Rootrot and downy mildew; and foo 
rot was found almost as*often. But.losses from wilt are much greater in proporti 
to the number of fields infested than in the-case of these other diseases, for wi 
infestations are freqently heavy, and in the infested fields or parts of fields 
the crop is usually a total loss. 


In the survey of 1926, wilt was not found in New Jersey, Delaware, and 
Eastern Maryland. In western Marylend and southern Pennsylvania, however, it was 
the one outstandingly important disease. In the survey of this area wilt was 

found in 11 fields, causing losses of over 50 per cent in several fields and as 
much as 80 per cent in one large planting. In the opinion of A. D. Radebaugh and 
certain canners, this is the one disease that has caused trouble here for several 


years. 


While no wilt was seen in New York State, observations were too limited 
to indicate its absence. L. K. Jones, who has followed pea-disease developments 
for several years, has reported none of it. 


In southern Ohio, northern Indiana, ond eentral and northern Illinois, 
rootrot and wilt were both found in 1928, but wilt appeared to constitute the 
major pea-disease problem. Wilt caused heavy losses in some areas in each of 
these States and apparently has been doing so to an increasing extent for some 
years. In areas of northern Illinois whore a few years ago there was no importam 
disease problem, wilt is now causing heavy losses. In one district where the 
writer saw several fields that were almost totally ruined, it was reported that 
200 acres were severely damaged by this disease. In Michigan, although wilt is 
knowm to occur on the Northern Peninsula, none was found in the areas surveyed 


this year. 


As has already been pointed out, wilt in Wisconsin in 1928 showed a dis- 
tinctly increased prevalence over the conditions observed in 1924 and 1925. No 


in localities with which the writer was familiar from earlier field studies. A 
trace of wilt was found in 1928 in one area in north-central Yisconsin where none 
was formerly present, and in the more southern districts where wilt was known 
earlier it was found in greater abundance than formerly. It is of special signif 
cance that in these districts certain fields that had contained small amounts of 
the disease in 1924 or 1925 were this year thoroughly infested, even though no- 

peas had been grown there during the interval of years. In no case did crop ro- 
tation appear to be of any assistance after the wilt fungus was once established 


ettempt was made to cover new territory in this State; attention was concentrated 
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in the field. 
None of this wilt disease could be found in either Minnesota or Utah, 


One: of the most significant and perplexing results of the survey was the 
finding of wilt in bath Idaho and Montena, she States which supply the bulk of 
the seed used in the pea-caunning industry. Wilt was not knovm formerly to occur 
in any of the Rocky Mountain States. In the upper Snake River Valley of Idcho 
#t wos seen in tyvo localitics. In one it was found on two ncarby farms; in the 
other it vas cbundantly :distributcd over numerous farms, causing the complete de- 
struction of the crop in one: large field and the loss of psrts of several other 
crops. In Montana, vilt was seen in tv0 ‘ridely separated localitics in the Galla- 
tin Valley: a mere trace in ons, and two infestcd farms in the other. At present 
the losses from "ilt in these to States are not startling, end yet the severity 
of injury in infested fields is the same as in ‘Jisconsin and elsevhere: suscepti- 
ble varieties. are eliminated complotely. It is cleer, therefore, that nothing 
in soil or climate stands in the way of very destructive devclopment of this dis- 
ease. Opportunities for the dissemination of the wilt.fungus.secm rather unusual 
here, arising from the practice of irrigation and from the use of pca- -vine straw 
as foed and for livestock. 


There is no experimental evidenee to indicate that the wilt fungus is 
ever carricd with pea seed, but this question has not yet been edequately studied. 
Nevertheless, the establishment of so destructive a disease in the heart of to 
major sced-poa areas is of direct concern to both scedsmen and canners, and sorves 
to emphasize the need for specdy perfection of suitable wilt-resistant varieties 
of peas. 


FOOTROT (Ascochyta pinodclla, Fusarium mertii var. pisi, and other fungi). 
Several fungi, of which the tro named herc predominate in this « country, produce 
disease syaptons thet can not bo differentiated in ficld oxamination, and there- 
fore they are considcred together here. . Under this name of footrot are grouped 
those cortical rot discases in “hich the injury is more or less localized, begin- 
ning as a dark brown decay in the region of the old seed and spreading upvard 
onto the hase of tho stem belo ground and dormward over the hypocotyl a short 
distance onto the roots. The Ascoer 2 pinodella disease, at least, is seedborne 
to some extent. 


Footrot is frequently associated with and ‘confused with wilt and rootrot, 
but it is much less important than they arc. During 1928 it was seen in 66 - 
ficlds,or 20 per cent of all ficlds examined, occuring in traces in most of these 
but in heavy infestations in a few. Footrot may be expected almost everywhere 
that peas heve been grom™n for a period of years, although it may not be recog- 
nizable if associated with rootrot. In general its importance is very minor, 
but in one field in Idaho a very severe footrot, caused apparently by a species 
of Fusarium, had caused a 60 per cent loss of stand and a notable veakening of 
the surviving plonts. 


STEM CANKER (Rhizoctonia). This disease wes found widely distributed 
but nowhere very cbundant. It was recorded: in sevon States from New Jersey to 
Montana in 4.8 por cent of all fields examined. In only a few of these did it 
cause any apparent independent injury. In making microscopic examinations of 
roots affected with various Cisoases, mycelium of Rhizoctonia is frequently 
Observed. Its significonce when associated with Aphanomyces and with the foot- 


he 

ease 
iated | 
tent- | 
us to 
a, | 
ree 
nfirm 
ed 
foo 
por ti 
or wi 
3 
1 and 
yveral 
ted 
snts 

ne | 
or tan 

at 
is | 
is- | 
No | 
ated | 
‘aA 
none | 
enit | 
of 
: | 
hed 


rot fungi is not understood, 


* ROOTKNOT (Heterodera radicicola). This nematode injury was observed in 
a single field near Idaho Falls, Idaho, where it occurred in a small area within 
an old potato field. Affected plants were stunted and yellow. 


INTUMESCENCES (Water relations). This curious condition, described by 
Sorauer, wes seen.on a few plants in a singte field of Alaska peas in each of 
New Jersey, Wisconsin, and Montana. On affected plants all the pods usually de- 
velop succulent, prong-Like outgrorvths of variable form end size. Other parts 
of the plant are sometimes affected similerly. 2 


MOS! TC (Cause undetermined). Mosaic of the pea hes been known for some 
years Yiut hes not deen important in commercial plantings. In 1928 it was widely 
distritited; it was soen in A6 fields, 13.9 per cent of all examined, in nine 
States from the Atlantic Coast vest to Utah end Montana. Both in abundance and 
severity it reached its meximum in Maryland and New Jersey. From there west to 
the Rocky Mountains it was vory rare; and then in Utah and Montana it was mod- 
erately abumiant. Zxcent in a few castorn fields, however, whcre infestations 
sometimes cxcecded 5 per cent and “here diseased plants showed diminished yields 
of arn pods, the occurrence of this disease was of no economic importance 
in 1920. 


' One special case of unusual mosaic symptoms that merits mention was ob- 
served in New Jorscy. Ina single ficld there was found an erca about one rod 
in diameter in which a lsrge percentage of the vlants showed a brilliant yellow 
and. green calico mottling of a type quite different from the usual mosaic mott- 
ling on Dcas.. This calico effect was noted cven-on the pods which showed less 
.striking.color contr=sts but which were conspicuously discolored «and deformed. 
Even the veas within these nods vere yellow or mottled ycllow cnd green. ‘This 
trouble. was of such c2paront severity.as to »be couse for concern if it should 
reappeer and sprecd in subsecucnt years. 


STREAK (Cause undetermined). This little know discase, which bears a 
marked rescmblance to certain virus discases of other plants, was found through- 
out cssentially the same range as pea mosaic. It occurred in somowhat fewer 
fields, but in infcsted fields the amount of streak averaged zreator than of mo- 
saic. Streak ig charecterized by necrosis of pods and of the phloem in stoms 
and leaves, and, occasionally, necrosis of the entire upper portion of the plant 
No micro-organians have been found associated with this condition, 


SUSSION AND SUMMARY 


DIS 


For th: convenienee of the reader, the following recepitulation presents 
the mejor “iscese probloms, as obscrved in 1928, by States or larger, seographic 
units: - 


In ccst:rn Merylana and vicinity, Aphanomyces rootrot ont 
blight are tic tvo outstanding diseases frecuently occur ‘together. In some 
localities rootrot,-oceurs in some the Mycosphaerella blight is the 
most destructive discase. Footrot was abundant in a few ficlds, end mosaic and 
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stroak wore more mrevalent hore than anyvhere clse in the States surveyed. 


In vestern Maryland and southern Ponnsylvenia, Fuserium wilt, vas the one 
scriously destructive diseuse. Rootrot was distinctly loss abundant / Mather cast, 
and Mycosphcerelle blizgat was slmost absent. 


In southern Ohio, northern Indians, and central end northern Illinois, 
rootrot and wilt occurred togsther, but wilt anncars to hove been the major dis- 
caso problom for some yours. Rootrot appoars to be limited to fields wetter than 
average and to be gener.ully of minor importance. Of the minor discases sometimes 
found, footrot was especially abundant in one locality in Indiana, and bacterial 
blight was seriously ddstructive in a large field in Illinois. 


In Michizan and perts of Wisconsin, rootrot is the most destructive dis= 
ease of the pea. In other parts of Wisconsin, Fuszrium wilt is unrivaled by other 
discases. In some areas wilt has increased notably in its prevalence since 1924 
and 1925. Many other diseases occurred in Wisconsin this year as formerly, but 
most of them vere of no great cconomic importance although a few became destruct- 
ive locelly. 


In Ifinnesota, very little disease was found. Rootrot vas seen several 
timos, but the injury apparent at the time of the survey was slight. Footrot 
and some other diseases were noted, but no wilt was seen. 


Rootrot vas distinctly more abundant in Utah than reported by the writor 
to have been in 1927. In some localities practically every field was infested, 
but the severity of injury was hishly varied. No wilt was detected, and diseases 
of aerial parts were relstively rare, with the exceptions of the unimportant dovny 
mildet;, mosaic, and streak. 


The States of Idaho and Montana ere of special interest because of their 
being centers of pea seed production. As misht fairly be expected, these States 
are no longer free from Gisease. They were, in fact, among the three States 
which jisplayed the sreatcst numbers of different discases. Most of these dis- 
eeses, however, “ere vrcesent in reletively small amounts, and some of them in mere 
traces, Of the major diseases, rootrot the most prevslent, especially in 
Montana, “here it caused heavy losses in some ficlds. In the larger portion of 
tho seed area, hovever, it is rars or absent. Fusarium vilt tras found to be cs- 
tablished in »botii States und constitutes a problem that mst be given ettention 
to insure the vermanence of profitable pea production. Of thie several diseases 
which ars knovm to be carried on the seed, only bacterial blight occurred frecucnt- 
ly. In Montana, the leaf-blotch diso:se its maximum destructiveness, and 
constitutes a problem that needs locel study. Mosaic, streak, footrot and other 
minor diseases were recorded frecucntly. 


To summariso the outstanding points of this field study, rootrot and 
Fussrium wilt vere found to be the tvo most important diseases of the pea through- 
out the area studied, although meny othor diseases ocurred occasionplly and some- 
times became troublesome locally. Hootrot has been knot to occur widely for 
some years, and the present findings indicate that while certain areas are now 
free, it is still spreading, ond that in certrin areas where it occurred in. small 
amounts only a few ycars ego it has increased merkedly in prevalence and severity. 
On the other hond, in some croas where it has long been imo, rootrot has not 
become an important factor. ; 
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Fusariwn wilt, waich formerly wes reported only from Wisconsin, HMichi- 
gan, and Indiona, now been found widely distributed. Throughout much of itg 
rengo it occurs sperincly and appomrs to be of recent introduction, but rherever 
it has beon founc it shovs its normally srent severity. In central Wisconsin, 
where wilt known lonzest, it has shov™m a marked incroase in prevalence 
during tie five yorrs since it was first Ciscovored. It is clear taat wilt hes 
not yet attained its ultimate gcozraphic range. Its:‘potential importance is 
such thet wilt, more than any othcr disonse of pecs, demands immediate attention 
looking towards the perfection of diseasc-resistant varietics cnd the devising 


of supplementary moons to avoid losses. 
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